Neospora caninum and bone marrow-derived dendritic cells: parasite survival, proliferation, and induction of cytokine expression.
Dendritic cells (DCs) represent the first line defence of the innate immune system following infection with pathogens. We exploratively addressed invasion and survival ability of Neospora caninum, a parasite causing abortion in cattle, in mouse bone marrow DCs (BMDCs), and respective cytokine expression patterns. Immature BMDCs were exposed to viable (untreated) and nonviable parasites that had been inactivated by different means. Invasion and/or internalization, as well as intracellular survival and proliferation of tachyzoites were determined by NcGRA2-RT-PCR and transmission electron microscopy (TEM). Cytokine expression was evaluated by reverse transcription (RT)-PCR and cytokine ELISA. Transmission electron microscopy of DCs stimulated with untreated viable parasites revealed that N. caninum was able to invade and proliferate within BMDCs. This was confirmed by NcGRA2-RT-PCR. On the other hand, no viable parasite organisms were revealed by TEM when exposing BMDCs to inactivated parasites (nonviability demonstrated by NcGRA2-RT-PCR). Cytokine expression analysis (as assessed by both RT-PCR and ELISA) demonstrated that both viable and nonviable parasites stimulated mBMDCs to express IL-12p40, IL-10 and TNF-alpha, whereas IL-4 RNA expression was not detected. Thus, exposure of mBMDCs to both viable and nonviable parasites results in the expression of cytokines that are relevant for a mixed Th1/Th2 immune response.